Abstract: Under conditions of climate change, land-use conflicts are a significant challenge for spatial planning, especially in densely populated metropolitan regions. By using a multi-methodological approach, this study aims to identify different stakeholders' perceptions of these spaces in planning processes within urban areas in Germany. We use an ecosystem service analysis to evaluate the ecological potential of each selected study area and conducted a household survey to gauge how the local population and administration perceive them. The perceptions of these two groups of stakeholders regarding each area's spatial qualities often differed from their actual ecological potential. We conducted interviews to identify possible conflicts between politicians and administration staff. While cooperation between politicians and the administration staff takes place and works well, the stakeholders involved often evaluate and perceive the cooperation processes in planning differently. Therefore, the authors argue that an integrative and methodologically multi-layered approach is useful for understanding complex perceptions in spatial planning.
Introduction
Climate change is playing an increasingly important role in spatial planning research. This is especially true for Germany, where 70% of the population live in cities [1] [2] [3] [4] [5] [6] . Positive migration rates into cities mostly stem from better job opportunities and better functioning infrastructures. Changes in urban areas to living space and environmental conditions, therefore, affect a particularly large number of people. However, possible solutions that have been tested in these areas can bring about improvements for large sections of society [7] .
Climate protection strategies (mitigation) and climate adaptation strategies (adaptation) are developed to counter climate change. Many climate protection and adaptation strategies have direct impacts on spatial structures and thus also on urban regions [8, 9] . To tackle climatic challenges, planners focus on blue and green infrastructures, in addition to structural changes and new energy the demands of both citizens and politicians, in addition to dealing with various other problems, such as rising rents, lack of housing or climate impacts (e.g., urban heat islands and heavy rain events). The task of the municipal planning administration is therefore not only to mediate between citizens and politicians but also to make planning decisions that align with sustainable, socially acceptable urban development and to adhere to the supra-municipal planning principles in accordance with the counter-current principle in Germany [40] .
Spatial planning and the local planning administration are dependent on assessments of different planning variants, such as climate effectiveness, environmental compatibility, and the spatial significance of new building blocks. Due to lack of time in municipal planning bodies and/or costly survey methods, assessments are often outsourced to (4) external offices and scientific experts. Conflicts in spatial management of climate change that arise from the implementation of protection and adaptation measures emphasize the importance of coordination and integration within spatial planning [1, 2] .
Another challenge in the spatial management of climate change is the integration of spatial planning into the multilevel planning system, in which control and coordination options at the municipal level must be coordinated with control and coordination options at a regional level (counter-current principle) [41] . The different levels do not only imply different control possibilities, due to different planning and political legitimation, but also different perceptions of problems. Different stakeholders at the regional and municipal levels can perceive and assess conflicts between climate protection and adaptation measures differently [42, 43] . Furthermore, these perceptions and assessments can vary between a single region's municipalities, population, political actors, and administration [44] . The understanding of horizontal and vertical interaction processes between different spatial entities is especially important in metropolitan regions as they are established to support regional cooperation for strengthening the regional development [45] [46] [47] .
In this paper, we analyze the different stakeholders who participate in and help shape these planning and social processes in metropolitan areas. We focus on climate-ecological assessments and perceptions of green and open spaces in urban regions [10] . The concrete planning of these areas is hampered by various conflicts: (1) conflicts over land use in the implementation of ecologically-defined climate protection and climate adaptation goals; (2) conflicts in the perception of and need for green and open spaces in urban regions by different actors; (3) conflicts in the implementation of measures at local and regional levels. We will process empirically the above-mentioned conflicts in a pilot study using selected green and open spaces in the Rhein-Neckar metropolitan region in Germany. Our multidisciplinary project deals with the "Assessment and Perception of Green and Open Spaces in Urban Regions in the Context of Climate Mitigation and Adaptation (GREIF)" and investigates possibilities for coping with these challenges.
The paper is structured as follows: first, we present the study's multi-methodological framework and the different methods used. Then, in Section 3, we provide empirical results and answer our research questions in a multi-methodological manner. The discussion summarizes the findings concerning the interlinkages between different research strands as well as the complex relations between various stakeholders and cleavages in climate-orientated planning processes.
Materials and Methods
The regional area under study is located in the Baden-Württemberg part of the metropolitan region Rhein-Neckar. We selected three municipalities that represent different types of cities in this metropolitan region: Mannheim, Heidelberg and Weinheim. Not only their different sizes (Mannheim with approx. 300,000 inhabitants; Heidelberg with approx. 150,000 inhabitants, Weinheim with approx. 40,000 inhabitants) but also their different urban characters (Mannheim: industrial metropolis, Heidelberg: service-orientated university city, Weinheim: medium-sized city) have different effects on planning processes. In addition to various problems and amenities, such as the existence of military conversion areas in Heidelberg and Mannheim, for example, demographic characteristics affect the perception of planning processes.
Following consultations with the administrative staff of each city, we selected suitable green and open spaces of different sizes in peripheral urban areas for which no concrete urban land-use planning had (fully) started (Figure 1 ). We conducted an ecosystem service analysis, a household survey and expert interviews with administrative staff and local politicians in all three cities. 
Ecosystem Service Analysis
Ecosystem services secure and enrich human life [48] . In 2005, the Millennium Ecosystem Assessment assessed the global states of 25 key ecosystem services and classified them into four categories: (1) provisioning services, (2) regulatory services, (3) socio-cultural services, and (4) supporting services. The provisioning services describe goods such as food, medical or genetic resources, materials for clothing, and construction. Regulatory services include energy conversion, climate regulation, and mineralization of organic matter in soil. Socio-cultural services include, e.g., health maintenance, aesthetics, and potential services for recreational use. Supporting services include, e.g., soil formation and nutrition cycling, but are not included in this study [49] .
Since landscapes consist of varying ecosystem structures that depend on natural conditions and anthropogenic use, their capacities to offer ecosystem services differ. By analyzing these capacities, it is possible to support planning decisions [50] . In this study, we analyze ecosystem services of urban green and open spaces on a local scale. These are evaluated using the maximum provision of an ecosystem service under given conditions. Since this study assumes that different ecosystems formed under natural or anthropogenic influence alter the supply of ecosystem services, this method is legitimate. The study employs a matrix methodology that highlights both the supply and demand sides of ecosystem services for the selected sites, thereby revealing similarities and differences between the ecological potentials of an area and the requirements and desires from stakeholders.
The study analyses provisioning, regulatory and socio-cultural services offered by the study sites. We selected the following six ecosystem services for analysis: provision of food and crops as well as renewable energy sources (provisioning services), potentials for climate regulation and provision of biodiversity (regulatory services), landscape aesthetics and potentials for recreational purposes (socio-cultural services). We carried out a small-scale analysis for the different forms of land use on the study sites, which were derived from remote sensing data. The study uses data from the Urban Atlas, which provide uniform land use and land cover information for urban regions at a resolution of 50 x 50 meters (0.25 ha) on a European level. The assessment of ecosystem services for the different land uses was based on preliminary studies and literature references. In addition, we collected field data on biodiversity and soil quality on site.
Our ecosystem service analysis is based on the concept established by Burkhard et al. [50] , whereby the supply of ecosystem services is assessed in six categories ranging from 0 (=no relevant capacity) to 6 (=maximum relevant capacity). We adapted this approach by reducing it down to categories that range from 0 to 3. This was done due to the fact that it might be difficult for residents to differentiate between seven categories [51] .
Each area (Mannheim, Heidelberg, Weinheim) consists of different land use types defined in Urban Atlas. Based on the reported values of Koschke et al. [52] , we classified these land use types into categories ranging from 0 (=no relevant capacity) to 3 (=maximum relevant capacity). To represent each ecosystem service and area with just one value, we summed up the categories based on their area-share. Then we grouped these values into equidistant categories ranging from 0 to 3. This enabled us to compare supply and demand of each research area.
Due to changing land use forms, geographical population distributions and other socio-economic conditions, differing demands for ecosystem services from different stakeholders are likely. To determine the demand for ecosystem services, we used selected data from a household survey (see Section 2.2). The respondents were asked individually to assess the importance of ecosystem services on the sites according to the category scheme ranging from 0 (not important) to 3 (very important) (see Appendix A, Table A3 ). We calculated the mean value for each ecosystem service and re-categorized it according to the same scheme, i.e., from 0 to 3. In addition, we conducted qualitative interviews to gather information on planners' assessments of the ecosystem services provided by each study area. This made it possible to compare supply and demand for each research area (see Section 2.3).
To determine supply of ecosystem services and the demands by potential user groups and local administration, we then compared both. These differences in supply and demand of ecosystem services can be represented with the matrix analysis [49] . Supply and demand of ecosystem services can be visualized in the form of a budget matrix where the X-axis represents the chosen ecosystem services and the Y-axis shows the existing land use forms of the area in question. Lastly, supply and demand matrices were subtracted to create a budget matrix. The budget matrix illustrates either the excess (supply exceeds demand) or the shortage (demand exceeds supply) of the analyzed ecosystem services [53] .
Household Survey
To explore how citizens used and perceived the study sites, we conducted a household survey in each of the selected cities. Residents directly neighboring the investigation areas were interviewed. To collect the characteristics, perceptions, opinions and behavioral patterns of a larger, selected group of people in a controlled manner, we used a semi-standardized questionnaire. The questionnaire targeted various issues, such as individual perceptions and evaluations of ecosystem services provided by the study sites, as well as actual uses of the areas [54] . Additionally, we surveyed subjective attitudes towards climate change and possible conditions for participating in planning processes (see Appendix A, Table A2 ). Asking for opinions on competencies and responsibilities in dealing with urban impacts of climate change was also considered worthwhile. Finally, the study collected data on the interviewees' socio-demographic backgrounds. Each questionnaire was completed in about ten minutes.
We conducted the household survey over four days at the end of October and at the beginning of November 2017. Interviewers approached all households in residential areas directly adjacent to the three areas under scrutiny (see Figure 1 ). The survey areas had a size of about 1500 to 2000 households per city. A total of 391 questionnaires were suitable for analysis (Heidelberg: 128 sheets, Mannheim: 127 sheets, Weinheim: 136 sheets; return rate of nearly 7%). We coded the gathered information electronically and analyzed it using the SPSS 24 program (provided by IBM Corporation, Armonk, NY, USA).
Interviews
The study involved conducting semi-structured, qualitative interviews with 28 stakeholders (see Table 1 and in Appendix A, Table A1 ) in city councils, regional administrative departments, and municipal councils. This implies a qualitative research design based on three case studies in the metropolitan region of Heidelberg, Mannheim, and Weinheim. We interviewed the employees and department managers of different city and regional councils, as well as politicians from the local and regional levels. On the administrative side, we spoke to local and regional stakeholders: twelve of the interviewed stakeholders worked as employees for the city councils in Mannheim, Heidelberg, and Weinheim, two of the stakeholders were employed at the regional association and another two of the interviewees were regional climate managers of the administrative district of Rhein-Neckar and of the bordering district of Neckar-Odenwald. On the political side, we interviewed eight local politicians from different parties, who were part of the municipal councils or members of the environmental councils (one of them was a member of the Deutsche Bundestag). Four of them came from regional cities adjacent to the case study region.
Using the contact information provided by the regional association and key representatives from the city councils, we ran a snowball sampling system to identify 28 stakeholders, who were subsequently interviewed. This sampling technique is often used to identify actors that are difficult to access for the researchers.
The interviews were conducted in German, the native language of the interviewees and interviewer, and translated into English for this paper. Each of the conducted interviews took between 30 minutes and one and a half hours. All the interviews (save one) were recorded and transcribed.
We analyzed the transcripts through a process of coding and categorization of meanings by using the MAXQDA program package (provided by VERBI GmbH, Berlin, Germany). By analyzing the same interview separately and by comparing the coding afterwards, we overcame the problem of intercoder reliability. A code tree was jointly created, which enabled the structured analysis of the interviews. The topics covered included the difference between climate mitigation and adaptation, the perception of green spaces through the eyes of different stakeholders, the planning process in general, and conflicts of use and interest in the planning process.
The interviews started with a relatively open question ('Could you please tell me about your organizational position in the city council/municipal council?'), then moved on to more specific questions ('Which stakeholders are involved in the planning process?') (see Appendix A, Table A4 ).
Results

How Do Different Stakeholders Perceive and Evaluate Green and Open Spaces in Metropolitan Areas?
This section presents results that combine data from the ecosystem service analysis of the study sites, the household surveys conducted to evaluate the perception of these sites, and the interviews with stakeholders.
Supply of Ecosystem Services
The analysis of the ecosystem services provided by the study areas indicates a high potential for climate regulation (fresh air production and circulation) and renewable energy sources, as well as a high degree of landscape aesthetics (characterized by vast open and green spaces) ( Table 2 ). Due to the area's strong agricultural use, its biodiversity levels are low (no relevant provision of vascular plants). Higher figures for provisioning services in Heidelberg result from lower shares of discontinuous urban fabric, sports and leisure facilities, and roads on the study sites. Table 2 . Supply matrix for selected ecosystem services for the three study sites. Capacity to provide ecosystem services: 0 = no relevant capacity, 1 = relevant capacity, 2 = high relevant capacity, 3= maximum relevant capacity. Own illustration, based on researchers' site analysis. Table 3 illustrates the demand matrix for the selected ecosystem services. Citizens in all three cities requested the ecosystem service 'biodiversity' the most, followed by 'climate regulation', 'aesthetics', 'food and crops', and 'recreation'. 'Renewable energy sources', however, scored a lower demand. Evidently, citizens value ecosystem services that affect their daily lives more highly. In contrast, the planners demand different ecosystem priorities. In Mannheim, the most important services provided by the study sites were socio-cultural services followed by 'climate regulation'. Here, it is important to note that planning processes for this area had already started, including public participation processes and press coverage concerning its possible designation as a local recreation area. This may explain the planners' preference. In Weinheim, the demand for the area's ecosystem services is lower. This may be because the area is quite small and is accompanied by adjacent roads, railways and an industrial area site (see Figure 1) . Table 3 . Demand matrix for selected ecosystem services for the three study sites by stakeholders. Scale of significance of ecosystem services: 0 = no importance, 1 = rather unimportant, 2 = quite important, 3= very important, n.a. = data not applicable.
Heidelberg
Demand for Ecosystem Services
Heidelberg
Mannheim Weinheim
Citizens Planners Citizens Planners Citizens Planners
Provisioning services
Food and crops 2 n.a. 1 1 2 1 Renewable energy sources 1 n.a. 1 1 1 1 Regulatory services Climate regulation 2 n.a. 2 3 2 1 Biodiversity 3 n.a. 3 2 3 2
Socio-cultural services
Own illustration, based on household surveys (n = 391) and interviews (n = 6). Table 4 shows the clear difference between the services which each area offers and the citizens' and interviewed planners' demands for services. Where the demand of ecosystem services exceeds the supply, values of the budget matrix are negative, as is the case, e.g., for 'biodiversity'. Where the supply exceeds the demand, values of the budget matrix are positive, as can be seen, e.g., for the ecosystem service 'climate regulation'.
Budgeting Supply and Demand of Ecosystem Services
The budget matrix shows that ecosystem services have a direct effect on citizens' lives; corresponding high demand values cause negative values in the budget matrix. Recreational space is in high demand. The ecosystem service 'biodiversity' shows a significant difference between supply and demand. The preservation of natural surroundings is important for citizens' well-being, but it cannot be provided by the study site. In contrast, the service 'renewable energy sources' is provided with high relevant capacities but is not as relevant to citizens. Own illustration, based on researchers' site analysis, household surveys (n = 391) and interviews (n = 6).
What Role Does Climate Change Play in Conflicting Planning Processes?
We now present the empirical results of the household survey and the expert interviews in administration and politics. Concerning the research question of how various stakeholders perceive and evaluate urban green spaces in polycentric urban regions, the results substantiate the empirical results derived from the ecosystem service analysis. The analysis revealed areas of conflict in administration and politics mentioned across all cities, thereby revealing how the perceptions of different stakeholders diverge and where the main lines of conflict lie.
(1) Cooperation in the Multi-Level System
In Germany, the idea behind having a multi-level system of planning is that it facilitates cooperation between regional planning and municipalities. As the respective levels cover different legally-binding legislative competences, continuous cooperation and coordination between national and supranational decision-makers, and especially between local and regional ones, is essential.
The results of the household survey show how citizens' perceptions of who ought to assume full responsibility for delivering climate action measures vary. Primarily, citizens believe that the municipal level should bear the main responsibility for deciding on and implementing climate protection measures. However, citizens also see climate protection as an overarching task: the region, the state of Baden-Württemberg, the national level and the European Union are likewise perceived as actors with a certain responsibility. From these results, we can infer that citizens view the local level as a particularly important scale, since the measures in the area of climate protection and adaptation are mostly implemented on the municipal level ( Figure 2 ). However, the regional level, which assumes important roles in planning procedures, particularly in metropolitan regions, is considered less important by the citizens. 
(2) Cooperation between Different Specialist Areas/Stakeholders
Furthermore, cooperation between the individual departments in the planning administration of the cities, as well as between the planning administrations within a region and the individual stakeholders, varies. The multi-level planning system, which is established in Germany, also enables cooperation between regional planning and municipalities, which should complement each other in a counter-current principle [40] . Studies have highlighted the importance of interpersonal relationships in coordination processes [55] [56] [57] [58] . In our study, too, administrations revealed that coordination processes are often based on personal networks: "There are always people you can do something with. These are your partners. And then you still have to take that political hurdle." (City Council MA #4) Regular exchanges or network events can sustain dialogue between municipalities. However, this does not automatically guarantee successful cooperation. For instance, even neighboring municipalities, which have a track record of lively exchange and cooperation in some areas, may not do so in others. A city council representative noted the lack of cooperation in the field of climate adaptation: "For example, I don't have any contact with Heidelberg, so there is less cooperation in the field of climate change measures." (City Council MA #1)
Another aspect which can hamper the planning and negotiation process is the self-interest of the municipalities: "This 'Kirchturmdenken' (backyard politics, literally 'church tower mindset') of municipalities is quite terrible" (City Council HD #2). This means that municipalities often only think about themselves and do not always share their knowledge with other cities. Politicians evaluate cooperation between planning administrations and politicians as positive; both actor groups as working effectively together. The same is true for how politicians perceive the administration's work:
"What I'm witnessing is quite good. I never heard our group complain that it was not going well or anything. On the contrary." (HD #1) Thus, not only the evaluation and perception of green and open spaces differ from stakeholder to stakeholder but also the assessment of mutual trust. This different assessment of the situation leads to uncertainty, particularly in the planning process, which can have a negative impact on the efficiency and targeting of planning decisions.
To stimulate exchange and cooperation between the stakeholders-i.e., citizens, politicians and administrative staff-districts organize advisory council meetings where they target the formation of political opinion at the individual city's district level. Such formal meetings have been held regularly in Mannheim since 2014. They are open to the public, and residents are invited to engage directly with each other and different stakeholders. Such district advisory council meetings bring representatives of political parties and of the planning administration together to receive direct feedback from the population.
(3) Citizen Participation
Cooperation with citizens usually takes place in the form of consultations. Such citizen participation processes are seen by planning administration staff as both helpful and problematic instruments in the planning process. On the one hand, the timely involvement and dissemination of information to citizens is felt to be necessary for preventing possible conflicts. It enables citizens to participate directly in the early phases of the projects, which ensures that their opinions and needs receive serious consideration throughout the various planning phases. On the other hand, administration staff and politicians increasingly criticize the fact that such participatory processes do not (want to) tackle the issues at hand but processes divert from the issue at hand to provide answers for questions which were not asked. Moreover, these meetings take place during the day and usually reach only a certain group of people: "It's a bit unfortunate that the same people keep coming over and over again. These are mostly the people who are a bit older, who have time for something like that." (City Council MA #4) "I think it is extremely important to involve citizens in such discussions. The whole thing naturally comes up against a limit when citizen participation becomes a policy of prevention." (HD #1)
Here it must be noted that most citizens do not partake directly in citizen participation procedures, nor express themselves publicly through contributions to discussions. They prefer, for example, to write letters to the editor, as confirmed by the household survey (Figure 3) . The focus is much more on attending pure information events or following news in the press. In addition, a certain connection exists between age and length of residency in the cities. Their willingness to participate or provide information coincides with the results of the household survey. In particular, older people, as well as those who have lived in the area for longer, are more likely to get involved in participation processes. 
(4) Insistence on Particular Interests
Administration staff perceive another area of conflict in the planning process to be the citizens' insistence on particular interests. As inhabitants of the city and partly direct residents and neighbors of the planning projects, all citizens incorporate individual interests into their visions for the planning process. In particular, citizens in the immediate vicinity of the planning project often express reservations and oppose the planning. While citizens generally do not support proposed plans, they do not tolerate them in their immediate neighborhood (NIMBY effect-"Not in my backyard").
On the other hand, the results of the household survey show that a distinction needs to be made regarding the seriousness of each intervention (Figure 4) . Across all three cities, measures that contribute to the conservation or near-natural restructuring of the areas, such as afforestation measures or the designation as a nature reserve, are more likely to be welcomed by the local population. The majority rejects interventions that fundamentally change the appearance and, thus, also the original function of the green space. These include, for example, the designation as building land and the construction of a large photovoltaic system. 
(5) Lack of Trust in the Administration Processes
Another important area of conflict between the various stakeholders in the planning process is the lack of trust in the planning administration. Both politicians and citizens question planning proposals. In essence, they question the administration's competence to deliver professional expertise. This explains why administrations often (have to) rely on external expert opinions. For instance, to ensure they adhere to legal requirements, such as the integration of environmental aspects into planning processes, administrations often develop planning proposals in conjunction with external stakeholders, such as consultants. They present these proposals at citizen participation events or in municipal council meetings to give them credibility: "Nevertheless, you always have a negative sign when you come from the administration. In addition to the actors directly involved in the planning process-i.e., citizens, politicians and the planning administration-external knowledge in the form of expert offices are included in the process. In some cases, individual citizen groups or parties commission independent expert opinions, doubting the "external knowledge". This lack of trust, which citizens and politicians place on planners, also causes resentment and sometimes even resignation in the administration. In addition to providing expertise themselves, administrative staff must commission and evaluate such reports, too:
"When a task is to be solved, it is said: 'We have to hire an office anyway.' Then we say: 'We can do everything ourselves or at least as part of it. We also have people sitting here who are trained.' But the fact is that the political obstacle is still there." (City Council MA #4)
The household survey mirrors this aspect. In all three cities, the residents hardly perceived administration and planning staff as suitable actors able to deliver appropriate climate protection measures-though they did attribute competences towards the scientific community, politicians as well as citizens themselves. When it comes to the implementation of local climate measures, the picture is more differentiated: citizens attribute a relatively high degree of capability to the city administration in Heidelberg. In contrast, in Weinheim there is less trust placed in the planning administration (just under 40%). From the point of view of the households surveyed, the responsibility for dealing with such issues lies in the field of politics. Therefore, the aim here must be to strengthen confidence in one's own planning administration, both from the point of view of politicians and from the perspective of citizens, so that planning processes in the future can be accelerated. This is also true for climate protection interests.
Discussion and Conclusion
This paper argues that a multi-level perspective and multi-methodological research approach is helpful for elucidating how different actors in the planning process perceive and evaluate green and open spaces. The combination of different methods was crucial for analyzing the perceptions of various stakeholders, since it allowed us to highlight their different perspectives. Here, the contribution starts with a multidisciplinary, methodological approach. The results show that discussing a complex problem like spatial planning conflicts in the context of climate mitigation and climate protection requires a holistic approach. Moreover, such an approach can show where diverging perceptions and cleavages between stakeholders involved in urban planning processes lie. Therefore, methods like the ecosystem service analysis should be supplemented with qualitative guideline-based interviews so that further conclusions can be drawn regarding the perceptions of different stakeholders.
Methods
In this paper, we argue that the combining of different instruments and methods is essential for researchers who wish to analyze complex perception processes as well as conflicts between various stakeholders. We applied the method of ecosystem services to the individual study sites in order to evaluate the ecological potential of the respective areas. Overall, the ecosystem service analysis is a flexible method for assessing the environmental potential of specific areas. Moreover, this enables us to sample a variety of ecosystem services that are relevant to the respective project context-such as provisioning, as well as regulatory and socio-cultural services. Furthermore, ecosystem service analysis can quantify not only an area's environmental potential but also the demand for services and thereby measure the strength of potential conflicts concerning, e.g., open and green spaces. The results of an ecosystem service analysis can help to adapt land-use planning to existing natural conditions and prevailing ecological potentials.
However, other important interests might exist, which cannot be collected through an ecosystem service analysis. To grasp a problem holistically, qualitative methods, such as guideline-interviews, must also be employed. In contrast to the ecosystem service analysis, interviews cannot provide a heuristic evaluation in terms of quantitative evidence but reveal other important lines of conflict by facilitating the analysis of individual in-depth interviews and narrative elements.
Since the present study is, to a large extent, qualitative empirical social research, the results cannot be reproduced in the same way. Although this is a methodological limitation, it did not affect this study, whose aim was to provide results on a case study and to discuss the concept of perception in the context of spatial planning. Furthermore, only qualitative methods could analyze concrete motives for planning processes.
Content
Concerning the first research question (How do different stakeholders perceive and evaluate green and open spaces in metropolitan areas?), the analysis clarified potential valuation and land use conflicts. Discrepancies were typically found between the study sites' actual provision of ecosystem services and the respective demands of residents and, to a lesser extent, of the planning administration. Interestingly, citizens are particularly concerned with those ecosystem services that directly affect them as users of the sites-even if the site does not provide them (e.g., leisure and recreational values, high level of biodiversity). From the citizens' point of view, politicians have, above all, a duty to adopt climate protection measures. Although citizens consider the planning administration to be less responsible and less competent in this regard, they nonetheless deem them capable of implementing these measures, which politicians have adopted in previous city councils. The willingness of citizens to participate in planning processes seems to depend on their immediate concerns. From the administration's perspective as to why conflicts with citizens arise, resistance is often most voiced by residents living nearby the areas in question, which can be explained by NIMBY effects. Furthermore, administrations deem the inclusion of citizens in participation processes to be expedient in principle but, thus far, lacking. The relationship between the city's planning administration and its citizens is characterized by their shared perception of the citizens' lack of trust and lack of confidence in planning authorities. However, broadly speaking, politicians view the cooperation with planning administration generally very positively. Civic participation in the early stages of the planning process is seen as costly but important and transparent instrument, especially for those who will be directly affected.
Adopting a multi-faceted methodological approach also revealed conflicts between the different stakeholder groups. Concerning research question two (What role does climate change play in conflicting planning processes?), we identified five conflict lines: (1) cooperation in the multi-level system, (2) cooperation between different specialist areas/stakeholders, (3) citizen participation (4) insistence on particular interests, and (5) lack of trust in the administration processes. Scale-related lines of conflict between and within different stakeholder groups (politics, planning administration, and citizenship) were less pronounced than expected. Differences in content between, for example, different planning departments and the local policy area were more decisive.
So far, there is little literature on perceptions of ecological potential in planning processes [37, 38, 59, 60] . The stakeholders involved in planning processes-i.e., citizens, administration, politicians and external service providers-are rarely considered together. Instead, the focus is usually on citizens and administration. In Germany in particular, citizen participation has also experienced an upswing in research in recent years. In this context, research should bring perception processes in spatial planning into greater focus.
Practice
As part of the research project, the authors presented the results in a round table format with planners and politicians from the three cities in question, i.e., Heidelberg, Weinheim, and Mannheim, as well as with regional stakeholders. The presentation of the empirical results and the various methodologies employed triggered lively debates. Appreciation was also shown for the holistic presentation of the problem that it gave to participants. We consider the connection of the natural-scientific and socio-scientific perspectives especially useful, for it had not yet been applied to the areas in question. To underpin the results of this pilot study, further research should investigate the practical application of these methods for other areas. Own illustration. * The interview was conducted with several interviewees from the same department or area of responsibility. How important is it from your perspective that this area can be used for recreational purposes by residents? Conflicts between climate protection and climate adaptation in general 5
Planning process in general and conflict management 6
Communication and perception processes
